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Fluvial Geomorphe

Branch of Science concerned with influence
of Rivers and Streams on the formation of
the Earth’s surface

Governing Processes:
® Erosion

e Sediment Transport

® Deposition




Bankfull Discharg

e (Controls Average, Long-Term
Channel Form

e (Corresponds to the Discharge that
Channel Maintenance is Most
Effective over the Long-Term

e | ow Recurrence Interval

e |ower Recurrence Interval i
Urban Watersheds
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Buffilo Run, KY
Designed with RIVERMorph



Flat, Depositional Surface
Adjacent to Active Channel

Height of Depositional
Features (Point Bars)

Change in Vegetation

Slope or Topographic
Breaks or Changes Along
the Bank

Change in Particle Size of
Bed Materials




Entrenchment
Ratio (ER)

The Vertical Containment of the Stream or
the Degree of Incision in the Valley Floor

Width of Floodprone Area
Width of Bankfull Channel

*Entrenched (Ratio < 1.4)
*Moderately Entrenched (1.4 - 2.2)
Slightly Entrenched (Ratio > 2.2)

Entrenchment Ratio =



Natural vs. Man-
Channels

MATURAL Channel
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Shear Stress
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Channelized
Stream

2-Year Storm

Natural
Stream
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Channelized Stream

Shear Stress

100-Year Storm Shear Stress = yRS

2 2-Year Sto

Discharge
Natural Stream Return Interval



Differences

CONCEPT TRADITIONAL GEOMORPHOLOGY

Time Short-term Long-term

Model Theoretical Field Measurement
Water Clear Sediment Laden
Spatial Scale Reach Watershed
Boundary Rigid Mobile
Maintenance High Sustainable

Design Flow 100 yr. Bankfull Flow

Factor of Safety Conservative Balance of Forces



Natural Channel 8
Design -

Process by which new or
re-constructed stream
channels and their
associated flood plain
riparian systems are
designed to be naturally 58
functional, stable, healthy, & SR e
productive and sustainable.




Soil Bioengineering |

The Use of Living
and Non-Living
Materials to Provide
Soil Reinforcement
and Prevent Erosion




Whkf Grade Control Structures
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Bank Stabilization
Structures

J-Hook Vane

20-30
Degrees

Cross Section View
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Reference Reach
Approach

¢ Stable Reference Stream in Same |
Hydro-physiographical Region

and Ranges of ¥Yalues

Dimension |Paﬂ n | profile |Hydrau|lcs|

® Streams Exist in Dynamic State of S el T D5on) |y ) a1
EqUilibrium ElpodT:!roneWidth STEE | 3?5.21 | Shg.BE |
o Requires a Number of Geomorphic Tt i i

Riffle itk 20.55 21.32 2208
3358 a7.28

Measurements - Range of —

Mean Pool Depth

Dimensionless Ratios i

e Applies to Streams where Upper

Glide Area 28.72 2997 31.45

Ranges of Depositional Particles Begin [ & =

to MObilize at BankaII [:laathM Hlmumdpthf m this ved to the dtb s the

rage value Hftth Pfltbflmnlept

e In Sand Bed Streams Additional Ve et | RS
Analytical Analyses is Necessary
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Natural Channel
Designs

Reach A (Upstream)
Whoks: 12 ft
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. Bankfull Width (feet)

0.01

Drainage Area (square miles)
1.0

Field Measurement
Eastern U.S.
Buffalo Run

10.0




Design Process
Reference Reach

RIVERMorph 2.1 Professional 1Ol =|

IRIVERVIorph 5, || & B sufdorn ~ 2

--ne Buffalo Fun
é---m— Fieference Reach
&-nr Upper Diversion
Survey Data
Cross Sections
Prafiles
Particles
Classification
Prankuch
BEHI
SWaP
- Designs
- NCD
Wanes
- Motes
e Mill Creek
--ne Zacks Fork

Reference Reach | Boundary Conditions ~ Results | Plan View | Long PrDI Typical Secﬁunsl
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— Riffle Hydraulic: — Sediment Transport Competency
EBiankful Yelocity Wbk &0 bed # DA bar 3,361
Bankfull Hudraulic Radius [HR] Crit. Dim. Shear [1] 0029
Bankfull Shear Stress [Thkf) Depth Heeded (1] 21
Fequired R oughness [n)

Movable Particle Size

— Rozgen Stream Classification
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Software Features an
Intuitive Graphical User
Interface

All Data Stored in a
Database

Measurements/Processing
of Data is Graphically
Oriented

Greatly Simplifies
Processing of Geomorphic
Data

Software Overviel
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-ne Mill Creek RR

#-n- Ref. Reach
- Pleazant Run IR
-n- Impacted Reach
Survey Data
Crozs Sections
Frofiles
Particles
Classification
Ffankuch
BEHI
SWAP
[esigns

- Motes
-n- Reach 2

-n- Reach 3
-nr Sheckles Run

~8EQ

Report | P Refrash | D et DSO | 04 Classify | = Reset Sliders

Fieach Pebble Counes: | Reach D50 = 10.12 mm,

— Valley Marphology Location and Date of Surwey
) s (N o
Count =
[~ ValeySiope fif)  [0003s |G| | Counly[Brown [
[ Lattude[35 77317 |
| Drainage Area [zq mi] I'I.BE I Toreie IU E
| Date |03£D4a’02 ﬁj
— Stream Clazsification — Blankfull Channel Data (Riffle Cross Section)]
% Single Thread ¢ Multiple Channels
“width [ft] 239
Mean Depth (1] 118 |
Flood-Prone 'width [f) 40.71
F 4 Channel Materialz D50 [mm] |10.12
‘whater Suface Slope (R [0.003
Entrenchment - Sinuasity 207 E
R atio Adjustment — Dizcharge [cfs] G6.94
Welocity [fps) 215
Width to Depth Crogs Sectional Area (g ft] |27.93
R atio Adjustment . J_ Entrenchment Ratio 17
‘wiidth to Depth R atio 20.25
[T This Reach haz same bedrock contral

[~ Reference Reach
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RIVERMorph
Components

CHANNEL MEASUREMENT
e Survey Data (Differential fmeminr. Ceasner Pel00)

-+ Mil Creek RR Data i Graph | Sum | Stages | [ET— | Data Collection Date [11/153/02 =

&-n- Ref. Reach

& Total Statio n) "'ni..ﬂe;i;:tci;np::ach & 0 0 L R | BKF 54.9 w330 v wess | By MY

Survey Data & 3

- Cross Sections Rlﬁ:le
= > Riffle o Ground Points  + Bankiu || Wt 5 rfac
® Cross Sections it
* Cross Sectic Ubkf = 25.2 DIJkF = 1. 1 nDkF = 26.5
- Profiles 103

Elevation (ft)

* Longitudinal Profile o
* Particle Size Analyses |5 5 I \\

(Pebble Count & Sieve
Analysis)

® Stream Classification
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RIVERMorph
Components

I¥ERMorph 2.0 Professional

ANALYSES & DESIGN RVER ol | /8 o FEIED)

i Mill Creek RR =1 Reference Reach I Boundary Conditions  Resutts |Plan ey I Long Pro I Typical Sections |
&--n- Fef. Reach
e Pleazant Bun IR Repart Reset % Reload Dimensianless Ratios

® Pfankuch Channel | e ——

L. - Cmss_ Sectio IW
Riffle I—
Stabilit —
Cross Seq 4rv Deflection Angle (rad)
Profiles I 0.00301 Jl
Particles IW
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— Riffle Geomeatry

[ Width to Depth Fstio (WD) [ 185
[Ertrenchment Fatio (Wipa/Whk [ 512
[ Floodprone width (wips] | 11494

® NRCS Stream Visual
Assessment Protocol

—

[ BankilWidhwhkf] [ 2245
. [ BakhullMean Depth DBK [ 124
. N a t u ra | C h a n n e I DeS I g n — Riffle Hydraulics — Sediment Tranzport Competency
B ankhull Welocity [Whikf) 204 D50 bed / D50 bar 1128
- Bankfull Hydraulic Radius (HR) 1.12 Crit. Dim. Shear 1] 0.0753
U S I n g t e Re e re n Ce Bankfull Shear Stress [Thkf) 0.4 Depth Needed 1] 73 v
Fequired Roughness [n) 00431
Movable Particle Size 2556

Reach Approach
® \/ane Structures

— Rozgen Stream Claszification
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RIVERMorph
Components

CALCULATORS & TOOLS
GIS

Regional Curves
Resistance Equations
Regime Equations
TR-55 Peak Flow

® (Gage Analysis
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